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SHUTTIE CRITICAL ITEMS LIST - MSELS GROUND STATICN
SUBSYSTEM: GROUND STATION - MSELS FMEA NO.: 05=-2SW=00012 Rav: 9 April 90
ASSFMEIY : PRI Field Monitor Fole ABORT: CRIT. FUNC: 1R
P/N : 513207 CRIT. HDW: 2
: VEHICTE 102 103 104 105
QUANTITY : 1 EFFECTIVITY: X X X X
: PHASE(S) PL 10 QO DO X IS
REDUNDENCY SCREEN: A-pass B-pass C-pass
DREPARED BY: TR APW (x?sm:f
DES: : . DES: /.4/.///7"./-'?///)/ .
REL: : Lt ol Hogdns Fee
QE: QE:

TTEM: PRI Field Monitor Fole

TUNCTION: Monitors all RF cutputs for proper operation; gensrates alaxm a2
causas auteswitch to B/U Shelter if ary BF oatpuat Is lost or is
erronecus.

FATIURE MODE: All PRI quidance RF cutputs are operating properly, ot PRI
Field Monitor Pole fails in a way indicating erronecus RF QaIopxt, causinxy
alarm and auteswitch to B/U Shelter.

CAUSE(S): A PRI Field Monitor Pole IRU fails due to piece part electrical
failure. The IRJ’s which can cause this failure mcde (05=-2SW-00012) are
1isted below, with IRJ Designator No., LRJ P/N, and LRD Name:

IXT Ne.: I P/N: 1IHJ Name:

412 502358 Amtenna, Guidance Monitor

710 517080 Cables, Imterconn, Ext (to Field Mcnitor Pole)
810 502154 Assy, Field Monitor Pole (A2Z)

EFFECT(S): (A)SUBSYSTEM (B)INTERFACES (C)MISSION (D) CREW/VEHICLE

(A/B) Exrrunecus signals go fram Tole to PRI Shelter causing MSELS to
autoswitch from PRI Shelter to B/U Shelter.

(€) Not appiicable.
(D) No effect beyond momentary (less than one second) less of RF gquidance
signals at the Orbiter. FPossible loss of crew/vehicle after secord

failure (loss of B/U) due to loss of good RF guidance signals at the
Orbiter.
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DISPEOSTION AND RATICNALEZ:
(A) DESI&N (B) TEST (C) INSPECTIGN (D) FATIURE HISTORY (E) OPERATIONAL USE

(&)=

(B)-

DESTGN :

The MSELS design was structured from existing/proven grourd-based larding
systems ard upgraded to meet MIL-E~4158, MIL~STD-454 and all sussidiary
specifications in effect at the time of marmfacture. Military and
starndard NASA approved parts, materials and processes were used.

The design evolved from a timely and in—depth internal design review
process culminating in an cptimm reliability/maintainability/performance
erd-item product. The design review process included studies such as
FMEA, electrical ard thermal analysis, sneak circuit analysis, worst case
stidies, tolerance analysis, etc. which resulted in direct impact of the
design.

The design was approved via the formal NASA-CSD PIR, R, A, A arc
certificaticn process.

TEST

The MSELS program consists of an equipment confidence muild-up approach

starting from 100% screening of cmpcnerts (burn-in and envircrmental .
test). Envircrmental testing of SRU’s ard 100% torperature/vikbration

tests at the IR and equipment rack-level.

In plamt ATP for functional performance verification ard workmanship will
be performed arnd witnessed by CSD, NASA and DCAS an all IRJs arnd again at
system level.

Site testing ard certification will be performed cn each system after
installation. Anmual flight tests are conductad to demonstrate contirued
system campatibility.

Graud Turnaround Test - Verify cperation of the MSELS Grourd Statien
pricr to each Orbiter landing.
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(C) - INSPECTION
Receiving Inspection
Receiving inspection verifies all incoming parts and materials, including
the performance of visual and dimensional examinations. All electrical,
mechanical and raw material records that certify materials and physical
properties per drawing/specification requiremernts are retained by
receiving inspection as required by camtract.

2ssembly/Installation

All detailed inspections are planned oot by the methedization desartment
for all new builds, spares ard repeirs for the MSELS Prograns.
Inspection points are designated to permit inspection before the
applicable porticns of the assembly became inacceasible amd prior to the
next assembly operation.

Critical Processes
211 processes ard certificaticns are monitorad ard verified by,
inspection. The critical processes are soldering, conformal coating,
_ +ormuing and boresiting, application of adhesives/sealants and
. apolication of chemical film.

Testing
211 parts of the ATP are chserved and verified by QA.

Eardl irg/Packaging

211 parts and assemblies are protectad from damage or contamination from
e point of receiving inspection to final ghipmert, throxih nethods
detailed in a documented procedure. This handling procedure is in effect
for all newly built hardware as well as for repair units. QA audits
conformance to this procedure in accordance with its intermal audit
schedule, ard all areas are cornsidered under cotimous audit by QA with
respect to material handling. The mintenance of electrostatic discharge
prevention methods is verified by QA through pericdic audits. All
hardwareitansarepackagedanipmtectadaccnrdingtoconttact
requirements and are verified by inspecticn. Evidence of inspection of
packaging is recorded on the applicable shipping docament.

(D)- Failure History

211 field and flight failures were reviewed ard there have been o
reported failures in the MSBEIS-JR Field Monitor Pole Assembly.
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(E) - QPERATICNAL USE
For lower ceilings (8,000 to 10,000 feet) or night cperaticns, recurdant
MSBLS (single fault tolerance) is required for night landing on a
concrete rurway. MSELS is also mardatory for daylight lardings on the
lakebed with reduced ceilings, bt is not required to be redundant.
Deorbit is not attempted if the ceiling is less than 8,000 feet to ensure
goed visibility at low altitide. If radar trackirng data (available at
Edwards, KSC, and Northrop only) amd groaod cammunications are available,
the MCC can attempt to resolve a MSBIS dilerma. Remote cantrol cperators
are trained to evaluate system health and recognize propbable failure
modes fram the Remote Control Unit Display. The Remote Control Cperators
will verify the back-up switchirg transition has occurred properly or
take action to force the system into back-tp. The Remote Control Unit
Display is monitored to determine a malfunction arnd advise the chain of
camard on the status.
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